, multiple pregnancy rates (34.9, 27.3, and 45.0%, respectively), and early pregnancy toss rates (27.0, 18.2, and 30.0%, respectively 
INTRODUCTION
Endometriosis is a disease entity characterized by extrauterine endometrial implantation with local inflammatory reaction and manifested by chronic pelvic pain, pelvic mass, and infertility. The exact causes of infertility associated with endometriosis are still a paradox, although possible mechanisms have been hypothesized: (a) disrupted tubal motility and oocyte pickup functions due to mechanical interference only or in association with inappropriate concentration of peritoneal fluid prostaglandins; (b) disordered follicular growth, ovulatory dysfunction, and failed fertilizatio n , as well as embryo development influenced by toxic peritoneal factors; (c) accelerated phagocytosis of sperm by peritoneal macrophages; and probably (d) delaying fecundity due to dyspareunia only (1).
Assisted reproductive techniques have been introduced successfully to improve its subfertile status by endometriosis (2, 3) . Although previous studies reported that a lower number of preovulatory follicles were induced and a subsequently lower number of oocytes obtained in women with stages III or IV endometriosis undergoing in vitro fertilization (IVF-ET) programs (4, 5) , some recent studies failed to find the differences (6) (7) (8) . With the exception of one study (9) , the in vitro fertilization rates and clinical pregnancy rates after IVF-ET were found unchanged in endometriosis compared with other disease entities (4) (5) (6) (7) (8) . A decreased potential for embryo implantation among endometriosis patients was reported (6) , for which a poor quality of embryos or oocytes among endometriosis patients was postulated. Furthermore, factors influencing pregnancy such as age, severity and extent of endometriosis, and duration of infertility were also reported in patients undergoing IVF-ET (10) . In some studies, an ultralong GnRH analogue suppression protocol was used to eliminate the adverse effects of persistent endometriosis before IVF-ET, resulting in an improved success rate (11, 12) . In addition, one report suggested that a higher autoantibody level may impair the success of IVF-ET therapy in endometriosis patients of some populations- (8) .
Gamete intrafallopian transfer (GIFT) is more a physiological procedure than IVF-ET since it mimics some of the mechanisms involved in a successful fertility cycle. The fertilization and cleavage processes take place in vivo; as a consequence, early development of the very young embryo in the fallopian tube will provide a better chronological suitability for the embryo entering the uterine cavity, yielding a better chance of implantation (13) . GIFT also provedto have advantages over IVF-ET in a higher clinical pregnancy rate and take-home baby rate per puncture, with a similar multiple pregnancy rate in multinational cooperative studies (14) . In patients with endometriosis, GIFT bypasses the peritoneal endometriosis environment while utilizing the normal site of fertilization in the ampullary region of the fallopian tube. However, it does not avoid possible detrimental effects of endometriosis during fertilization in vivo, embryo transportation, and implantation processes.
Although several investigators reported promising results of conception in their GIFT therapy, one recent study noted that endometriosis impairs the efficacy of GIFT. This study compared the outcomes of GIFT between endometriosis patients and nonendometriosis patients by analyzing confounding factors such as age, number of mature oocytes transferred, and sperm grade (15) . In the study, the authors suggested that peritoneal factors might play an important role and proposed either a preparative medical treatment before GIFT or a shift of these patients to IVF-ET treatment. To examine further possible detrimental effects of endometriosis on GIFT results and the interaction of other anthropologic factors, we have performed a case-control study of endometriosis and nonendometriosis patients using GIFT procedures.
MATERIALS AND METHODS
All consecutive patients undergoing GIFT procedures at our reproductive center between January 1, 1989, and December 31, 1994, were included in this retrospective investigation. All patients had been evaluated with semen analysis and hysterosalpingography before enrolling them into the treatment program. The semen analysis followed the grading methods presented previously (15) . Semen was graded based on density and motility. A semen density over 20 × 106/ ml and a motility over 50% were regarded as normal, whereas a semen density of 10-20 × 106/ml and a motility of 30-50% were regarded as subnormal. A semen density of less than I0 × 106/ml and a motility of less than 30% were regarded as severely abnormal. The treatment cycle of severely abnormal patients was shifted to IVF/ET or TET (tubal embryo transfer). One prerequisite for the patients was to have at least one side of the patent tube observed under hysterosalpingography. Any adhesions associated with fallopian tubes were recorded for peritubal adhesion, tubal tortuosity, flmbriate sclerosis, and accessibility. A difficult intubation of the fimbriate orifice or marked tortuosity of the tubal pathway was considered inappropriate for transfer, therefore GIFT was not applicable. Patients with a history or any detectable evidence of endometriosis were recruited for this study. The records of previous surgeries and present GIFT findings were collected and classified according to the revised American Fertility Society (rAFS) classification system (16) . The control group was sampled from patients undergoing GIFT procedure in the study period without a history of endometriosis.
For superovulation, routine pituitary suppression with luteal-phase administration of gonadotropin releasing hormone agonists (GnRHa) followed by gonadotropin stimulation (long protocol) was used for most patients. Leuprolide acetate, 1 mg per day s.c. (LA; Lupron; Abbot Australia Pty., Ltd., Kurnell, NSW, Australia), was administered on day 21 of the menstrual cycle for 10 consecutive days. A serum estradiol level of less than 35 pg/ml and a nonpalpable ovarian cystic lesion noted by vaginal ultrasound were recognized as adequate ovarian suppression and defined as day 1 of the treatment cycle. Two ampoules of FSH (Metrodin; Serono Laboratories, Randolph, MA) and 2 ampoules ofhMG (Pergonal; Serono Laboratories) were administered daily for the first 3 days. A serum estradiol assay followed on day 4, with a value of 100 pg/ml or higher suggesting a reduction of the daily dose of gonadotropin to 2 ampoules of hMG for the next 3 days. Vaginal ultrasonography and serum estradiol estimation were performed intermittently thereafter until at least two follicles reached 18 mm or larger and the E2 level exceeded 500 pg/ml. Ten thousand international units of hCG (Pregnyl; Organon, Oss, The Netherlands) was administered, followed by transvaginal oocyte retrieval after 36 hr.
Oocytes were classified by their morphology into mature, immature, and postmature stages (17) . A maximum of six mature oocytes was transferred into the fimbirate ends via laparoscope, while the rest of the oocytes were inseminated in vitro and the embryos cryopreserved for later use. The luteal phase was supplemented with oral progesterone (Utrogestan; Laboratories Piette International, " Belgium). A urine pregnancy test was performed 17 days after the GIFT procedure. Clinical pregnancy was defined when intrauterine gestational sacs were detected by vaginal ultrasound or where there was any pathological confirmation of gestational tissue in surgical specimens from ectopic pregnancy or therapeutic D & C. Early pregnancy loss was defined as those spontaneous abortions before 12 weeks of gestation after the last menstrual period and those with ectopic pregnancies°
To compare continuous variables among the nonendometriosis group, Stage IflI endometriosis group, and stage IIIBV endometriosis group, we utilized ANOVA tests for statistical analysis. A Mantel-Haenszel monotonic trend test was used to analyze tendencies from nonendometriosis to severe-form endometriosis groups. As pregnancy results were binomial variables in this study, we used the Mantel-Haenszel chi-square test to perform univariate analyses between demographic parameters and pregnancy. To adjust further the effects of multiple variables, a multiple logistic regression analysis was applied in the study.
RESULTS
A total of 264 individual GIFT cycles was reviewed during the study. The number of endometriosis patients in each GIFT cycle was 25, 35, 25, and 23 for stage I, stage II, stage III, and stage IV, respectively. In the case group, we further classified the first two stages as a mild form of endometriosis and the last two stages (IIlflV) as an advanced form of endometriosis. The 156 patients in the control group included 55 patients of mild pelvic abnormalities due to either pelvic adhesion, previous tubal surgery, or uterine leiomyomas; 30 cycles of mild male subnormality; and 71 cycles of unexplained infertility. No significant difference was detected in female age, infertility duration, and semenal parameters among the three groups (data not shown).
After controlled ovarian hyperstimulation, patients with higher stages of endometriosis were found to have a lower estradiol concentration on the day of hCG administration (Table I) . Subsequently, the variables number of follicles with a diameter _> 14 mm, number of retrieved oocytes, number of oocytes transferred, and number of spare embryos for cryopreservation were decreased relative to increasing stages of endometriosis. The in vitro fertilization rates of the spared oocytes were not affected by the stages of endometriosis (nonsignificant for trend test), however, a significant difference was detected when comparing fertilization rates between the control and the stage III/IV group (71.2 vs 61.6%; X z = 4.51, P < 0.05).
In Table II , no significant difference was observed for pregnancy rate, pregnancy loss rate, and multiple pregnancy rate among study groups. The implantation rate of patients with stage III/IV diseases was significantly higher than that of the other two groups, but not significant by Mantel-Haenszel's monotonic trend test from control to stage IIIBV groups.
A number of potential factors influencing GIFT pregnancy rates were analyzed in the endometriosis and nonendometriosis cycles. The overall odds ratio of pregnancy between the endometriosis group and the control group was 0.96. Further stratified analyses of these potential factors influencing GIFT pregnancy rates revealed no significant difference (Table III) . Among these potential factors, the number of oocytes transferred, which was less than four, was found to have a higher pregnancy rate (odds ratio = 4) in the endometriosis group than in the control group, but with no statistically significant difference. A multiple logistic regression analysis of all these potential factors revealed no statistical difference on pregnancy between endometriosis and control groups, a multivariateadjusted odds ratio of 0.95 (Table IV) . The most effective factor on pregnancy was "number ofoocytes transferred," since the odds ratio of pregnancy between "greater or equal to 4" and "less than 4" was statistically significant, 3.07. 
DISCUSSION
The effect of endometriosis on patients undergoing assisted reproductive therapies is still under debate. Contradictory data have been reported in the results of controlled ovarian hyperstimulation, quality of retrieved oocytes, in vitro fertilization rate, embryo quality, implantation capability, and pregnancy outcomes (4-9). The GIFT procedure has been considered a more physiologic therapy than the IVF-ET technique since the only bypassed step of reproduction is oocyte pickup by fallopian tubes. Therefore, a higher pregnancy rate had been established by several multicenter studies with this procedure (13,14) . The role of endometriosis is not clear when utilizing the GIFT procedure for assisted reproductive therapies. We anticipated that it could exert detrimental effects within the tubal lumen, therefore we compared the above variables in patients with different stages of endometriosis.
In our retrospective analysis, we detected a trend of decreasing gonadotropin response in patients with increasing stages of endometriosis (Table II) . In this study, a significant trend of decreasing estradiol concentrations, numbers of dominant follicles, and numbers of oocytes retrieved was detected. The results were consistent with some previous investigations (4,5), while contradictory results were reported by two other studies (7, 8) . They observed an increasing trend but not statistical significance of the variables mentioned when endometriosis progressed. The numbers of endometriosis patients in these studies were apparently small for mild endometriosis, such as 30 versus 89 and 29 versus 100 cycles. Small-sample size studies are effective for further examining their statistical power. On the other hand, comparing groups of two close spectra of disease conditions such as non-versus mild-endometriosis patients is one explanation for these nonsignificant outcomes. The distribution of disease stages in our study population is more consistent with that in other studies. It is worthwhile to mention that our patients who received GIFF therapy generally had less severe endometriosis than those who received IVF/ET therapy. The significant results in less severe cases in our study suggest further studies of this trend among IVF/ET cases. Surgery has been considered an efficient treatment for endometriosis, by either laparotomy or laparoscopy. The benefit of the surgical approach is eradicating all endometrial lesions within the pelvic cavity, including enucleati0n of endometriosis and electrocauterization of ovarian endometriosis. Although cornplete removal of endometriosis lesions may decrease the possibility of recurrence, the removal cannot ameliorate the patient's fecundity (1). The drawback of such an operation is to decrease the ovarian reserve if ovarian endometriosis is treated by electrocauterization. The ovarian reserve of patients after endometriosis surgery has not been reported. Our data implied that ovarian responsiveness to gonadotropin stimulation was decreased by previous endometriosis. This phenomenon can be explained by ovarian electrocauterization performed during previous surgery. The quality of oocytes from endometriosis patients has been studied with regard to their fertilization rates, embryo qualities, implantation rates, and spontaneous abortion rates. Although the number of oocytes retrieved was negatively associated with endometriosis stages, the rate of mature oocytes was not altered (data not shown). Furthermore, although optimal oocytes had been chosen for primary transfer, the remaining oocytes revealed no difference in vitro fertilization rate, embryo quality, and cryopreservation rate (Table  I) . These findings were generally comparable to others in the literature (4-8) except for one report (9) . This implied that the fertilization and development of oocytes arising from hyperstimulated ovaries are not altered by an endometriosis environment. The mechanism of this observation warrants further studies.
The pregnancy outcomes were basically not significantly different among our study groups, including pregnancy rate, early pregnancy loss rate, and multiple pregnancy rate (Table II) . Although the data revealed some variability among groups, we believe that the diversity was due to the small number of pregnancies in each group. Although this was in agreement with some recent reports (7, 8) , it was not supported by others (4, 5) , which suggested a decreased pregnancy rate in patients with increasing severity of endometriosis. The implantation rate for the GIFT procedure may be different from that for the IVF-ET procedure, because the exact in vivo fertilization rate in GIFT is not clear. Geber et aL reported a comparable implantation rate for endometriosis patients between stage III/ IV and stage IBI (7). Our results are plausible according to these findings. Furthermore, we detected a higher implantation rate in the severe group (17.6%) than in the mild-form group and control group (8.8 and 11.4%, respectively). However, Simon et al. reported a lower implantation rate for IVF-ET patients in the endometriosis group than in the tubal-factor group. This study further addressed that the implantation rate was not different between groups when oocytes were donated from nonendometriosis to endometriosis patients. They also implied that the implantation rate was significantly decreased, particularly when oocytes were donated from those by IVF-ET (6) . Our data suggested that implantation efficiency was not impaired by conditions of endometriosis.
Several factors affecting the success rate of pregnancy had been reported previously, such as the age of patients, duration of infertility, severity and activity of the endometriosis, number ofoocytes replaced, tubal health, and semen grading (4-t2). One report found that the pregnancy rate of GIFT was impaired by endometriosis (15) . Our results failed to support their findings (Table IV) . By analyzing various factors described previously, we found no difference between patients with and patients without endometriosis. Furthermore, multivariate-adjusted odds ratios for the pregnancy rate of our total GIFT cycles revealed that a significant difference existed in the number of oocytes transferred. There was no statistical significance in the variable of endometriosis by multiple logistic regression analysis (Table IV) .
The pregnancy rate by GIFT procedures is reportedly higher than that by IVF-ET procedures (13, 14) . This might be because of the different characteristics of patients, since patients who had the GIFT procedure would have a better pelvic condition than those who did not. The selection of GIFT patients in our department was based on a consistent standard which required patients' tubal condition and semen grading on a minimum level. Under these conditions, the pregnancy rate was generally consistent regardless of the condition of endometriosis while controlling confounding factors. Only the number of oocytes transferred in GIFT significantly affected the pregnancy rates. Although higher-staged endometriosis decreased the ovarian response to gonadotropin stimulation, most of the patients obtained more oocytes than were actually needed. This could be a reason for the absence of a pregnancy difference in univariate analysis. However, multivariate analysis revealed a low possibility of this explanation.
In conclusion, from our retrospective analysis of patients undergoing GIFT therapy, we found a tendency for a decreased ovarian response in patients with an increased severity of endometriosis. However, pregnancy rates were not impaired by conditions of endometriosis.
